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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
obtain a device which has a broad visual field angle and 
does not give rise to a residual phenomenon by regulating 
sub- picture element regions with sub-electrode regions 
having apertures on at least either of the angles and sides 
of a polygonal shape. 

SOLUTION: The picture electrodes 24 of the liquid 
crystal display device 100 have the plural apertures 24a. 
These apertures regulate the sub-electrode regions 50 
having the apertures 24a on the angles or sides of the 
polygonal shape and act to axisymmetrically align the 
liquid crystal molecules 40a in the sub-picture element 
regions regulated by the sub-electrode regions 50. When 
voltage is applied to a liquid crystal layer 40, the liquid 
crystal molecules 40a having negative dielectric 
anisotropy are so align that the major axes of the 
molecules are made perpendicular to electric lines E of 
force. The electric lines E of force on the peripheries of 
the apertures 24a incline to the surfaces of the substrate 
21 and the substrate 31 and the liquid crystal molecules 40a on the peripheries of the apertures 
24a are so aligned as to fall radially around the apertures 24a. Consequently, the liquid crystal 
molecules 40a in the sub- picture element regions 60 are axisymmetrically aligned. 
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J;t/'^ng|52 4 afilKig^^iirm). ^Ol^lTfi:, 
litt^iit jilBfl 7 6 ;:)>#JKl:llTil^P)<: ^ ixT t ■> 1. . M 
«MlS<7):^jfl:^(S]<7) t° -y ^{i|47 3 0 0 m T, ®321:^r6] 
C0b° ^{51^ 100/xm. ^□fl524 a <7)lg@{i:|^j 1 0 

[004 1] :^mmmmi,zii'.^x ^ . ^ssms. 1 1 mm 
m^mfj^-t^ z b i}^x^ ^tbLi,z. $mmm<om^ 

DflSP 2 4 b J; o Xmm ■ ^Mitt^Z b *^"T-§ 1 . tJi 
o-C, ^liff:^S§2co«S^^^n^B<7)*^#tt{i. ^SSff^ 

« 1 (^m^mkmm loob mmi-z. mnmn'mt^^ 
-t^bb hiz. m^m&ij+'^m< . mmmmiiM^i^ti 

m'om Lmiwm^zn \,^xh m^^-mm^ l 

[0042] ±.mcomxu. mnmco-frmmmm 5 0 
a , 5 0b, 50c ^m^Ltzii^ ^ywmmcom^t 

{i:iKh\,zmhixt!:^^, 04 ( a ) ( c ) t^z^Lfz 
WPgB2 4a&*t-|>^««ffi2 4(;:WLT. ^tl^' 
tl, (19 (a) (c) t^L/iJ;-5tc[agi52 4 bSr 
ffMLTt^V^ tfz. 05 (a) *^A> (c ) Ic^kL:^^- 
BHPg|52 4 aS:*-r'l.^««ffi2 4(wS^LT, mm 
01 0 (a) (c ) t^L/cj;3{C|]i]a52 4b$:ff^ 

i3i<;L.-riJ:v\ tHia52 4 b{i:, mnmi^cr>fip,tm^m 
^ • KS-ft-ri. ct 0 w^ffl^i,co-c\ i?ii«-ri.^pa32 
4 si(^'^^<^^m.i<zmm-h z burnt K. mn^2 
4 3Lmm-th^f^mb^mti:'$'^m^mm-hi.oi,z 



m.mzm'&^tihWM2 4 hi,. irymm^Mmeomz 
mf^^ix^m^2 4 b b-^m^£^nm^m^-thj:oi,z 

[0043] ZcriX'j^j:. IHg|12 4 b^ffM-TI-iktc 

X *) . -^ytmnm eoc^i^^^ tim sou m-i^ i o 

0 M mpiw.mxhtiii. i^~mmw^^m-zjfm^6 
zb-b'^xth. ttz. \m24hcr)±h^. mmi:.u 

icJi. mu^^2 4a.(r>:k^^, m^f.i5i:-(fW(.bbhl,z. 

m^mm.commzjL^ t tznnmt b m^m& b (r>.> <■ 5 y 
[0044] ( mmmm 3 > iMicommm 1 2 x 

li.. ?SiPH)i4 0c7)jf$*-iiJiJp-r^;?;^— If h LT. Ty 

h--XS:fflv ^ , T;? -r ^- y V h y 
nit^P Lj"^ . 0 1 1 L/:: J; ^ , X-?- y t-X 
9 2 ?i>'*^igtIJlg 10 0c f*I(C#:^±^|> > , f^tfg^Jsg 1 0 

c<nr'7y.^'y9\L-xhzi.hmH<mjx^m±-thfz 

[0045] mmm. 1 tisi^tc, r^^-r ^ xv v^y^ 
xmm2o ^m&Lfzik. imimmm (mn£. om 
R8 3 : m^.mimm) i4umms.m^Lfz. mmvM. 
imm(^M^±.i,zm.m^2 0jumcr,if^^^m9 4i}mh 
iotc. Z(r)i6m-immmcr,m^m^-m^i. mi 2 

( a ) Lfz-m^'fi^^^6^^(^mm9 4 SrffML 
/t. ifz. mi 2 ( b ) tc^LTtJ; litt^i^ijl 

[0046] c cof^. ^jsmi 1 b mmiz l x . m^Bm 
^^m.^mm.Lfz . n ^tifzm^Bm^^m.i>z'pmmmSi 
^mmLfz^^mxnmmm 1 0 0 d ^m^mmmx-mm 

LTtS^. mi3^z^LfzJ:'jl,z. mmco^p^2 
4atC^^jELT^SH^B:«-^;?;>'iS:S*tttC:m, *t«MJSl 0 

Hmm 1 cOf^B^B^^K^M 1 0 0 i: [5]«tc, JS;lIif:ft!^ffi 

i^tL^-f}^'orz. ^i^iz. y^x^-y^\i:-x^wMLx 
[0047] ( mmmm4 > iiecosiMmi i - 3 ic^ 

X\±. ±IEOjg^9W«t:;^-^ 9;l^^J (M;t(i\ S8 1 

1 : >^)\^-^^±m) ^WMLfz. m^Bm4 0\,zii»h:^'i 
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[ 0 0 4 8 ] ±3* Lfc ck 9 i,zm¥BmMz^^ 3>vm-^m 

^^mm.^\m itz . m(yixtzm^m-^<mm.i^z^mmw± 
irEPin immx-tmmMi o o e ^mftm^mx-mw: 
■t^y. mi4i,zifkLfzXdi.-z, ^ri^ticr,mnt^2 4 
si(,znmLxm¥Bii-^imiiimzmh.. nmrnmi oo 
e mzimwLcrmMmimms&^tiX \^^^zt ^mu 
^tifz. mmm4(r>mik^^m<^-M^snmi. mm 
mm 1 (7)m^m^^mm. loot mmiz. iji^mmmz: 

m^m^^tzmmmmK^mih-Mir^mw: i ooizit^^^^ m 
fz. ^mmwmi-z iitt. mmmm 2 a tc^i^coiMn^i? 

:itffix-^^. 

[0049] ( ■mmm 5 ) -j^mmmm 5 jo ^^xi,±. 
iM^rimnmm 1 —4 <r>mMi^wmm^zmmti:^mmm 

[00 50] m^Bmin^w 1 0 0 [z%^mz—ncom%u 

1 0 2 afcj;l/'l 0 2 bOI*l, ^<-y^'5-f MiJ«{i3t« 

1 0 2 bc75®lRm*-[S]$-xf4. *^ffirtT®lKW*[e]tC 

[0051]|115 (a)S?/(b) Lit J; 3(3. 
fi[ffil^'KOSlfi-*Sr ( nx. ny, nz)hL7ti:l=. 

nx=ny>nz (^mm^^-f^immM^mmLtm 
^a*sa 1 0 0 cr):^yxmm.b (^T^ztmrz. 

[0052]|1115 (a) t,Z^.LtzX 0 tC, 1 fjCOfiffl 
04 aSrii^^l 0 2 ai^Rfta^K^gl 0 0*0 
S«i:coratClS(tl.«-^Wi, fifties 1 0 4acOU^ 
T— 3 y = 7 -f /I'AJl (dp) X { (nx + ny)/ 

2 - n z I Srjg^Bii^O y r-^- a y^mi'sMcnm^ x 
(ne-no) coij^j j;^ i /2-'3/'2 tC^tl> J; 3 

(iffiing$:fi7e« 1 0 2 b i: m^m^^w i o o t 

[0053]I115 (b) {zirsLtziiof,Z. M^Ul 0 
2 a i: 1 0 2 b t ff:>^'yxmUt(Dmz. mmfSffl 
Il«104afcl04bfc ^i5tt'g.«-^i:(±. mm 



cOfifflUK 10 4 aStX 1 0 4 b CO U :5'T-i^ 3 
f+T\ jSa^a/itT) 'J ^ 7-'- 5 ycT)^^*^ J; ^ 1/2 — 3/ 

2 tc^i. J: -3 i,zm'm.-th^ t i^zj: -^x . nmm^^m 

^ixfz. 

[0054]|1I15 (a) m/ ih) (C^L/cfifflHlg 
1 0 4 aRVl 0 4b *ISft/t^KH"E,35^iStacoS);IR^Il 
1 6 ->-#e[h LTtiJBi^^- -S. o Jtf ra1,)?f y .^^ r - >■ a >'*^' 3 
6 0 n ni ( ifiihJmcril^ -^ 4 . 5 rn , n e = 1 . 5 5, 
ri o = 1 . 4 7) izM LX , cTj y jj- f' — i-' 3 yi:~^ 

■t^iimmm i o 4 a at/' 1 0 4 b ^m^^tzm-^coMM 
^^^mt,zi5i,fi,m:mcomntmii^mi e (a) iz^. 
1% 11 1 6 ( a ) '^<7)mmeii. MM^t 4 5 ° y^mz 
mi-^nn (^^ra&^it^-r^) ^ir:L. mmimm 
^ (m^<r)m7m^ 1 1 vxmt^-itLfzm) 0 

16(a) comfi&i}^ 6 0 ° (c*3(tl.)lai*cOfiiSr y ^ 
■f—>-ayi,zMtXya-y h U/^^^^Hl 8 ( b ) (c 

[oo55]iai6 (a) ■/)^i>>hti^i>j: 'J (c, iimmm 

1 0 4 aRX/ 1 0 4 b 2:fS{t=5rV . ( 0 n m ) fflTt 

5iii^*>±#L (3tSix*-'«^feL) mw^.a^^/^^ 
f5ffl^« 1 0 4 a (.5.(>yX{i 10 4b) 
5:tS(t, -e^oy ^J'-r'-i/a >' ( d p X ( n x + n y ) / 

2 - n z ) S:ji-ro=5rfe^^iS^-r-g. C >; j; oT , HI 1 6 
(b) tC^L/tJ;3l:, iti!i*^«^i'-^-ti-|>Ch*>-Ct 

■!> . mz^ am^UcO y -f-i^ g >'*^|ij l S O n m 
( ■m.^Bm<^ 'J^^-i^ 3/(^1/2) 5 4 0 n m 
( Jilaliil £0 y ^ X - >■ 3 y CT) 3 / 2 ) cOieH tc $, § t , 

[ 0 0 5 6 ] ±3^5 L7t J: 3 , 

m}±mBm}nmcomm^iz}5\,^x . nm (m^mcr>m 
muf^) i)^i^mmLfz^c7)mmmi,±0:nx'$)^:bK m 
nbcomn (mmi;\^t^^m\''^fzyjs^) xu. ?SB^Biicoe 

(ii?^§=) . ±m^imm:m±. mt^comncom^s 
m(r>imm^mm-r^cr>x\ !K\'mmzti\<^x mj^^m 

Vinv-h^Xhco^^di^igt^ro/c, $^>(2, 1117 
(a) aiyf (b) (:^L/^j:3C nx>ny = nzC7) 
Mf^Sr^-r&firffl^« 10 6 aSV/Xfi 1 0 6 b $rfl 
3K« 1 0 2 aRZZ/Xii 10 2b iiPi/^X^MttfOPHlt 
iS(t?t. immm 1 0 6 a&t/l 0 6 bcr)y ^x-^- a 
>-{dpX (nx- (ny + nz)/2> ^-^ItTIKB^a 

cOfifflUK Sr^ft-I. CI i: i o T , li^^^tfOPRlRtt 4 
5 ' ?:tc-t1j&.Myjm^i^M.fzt ^ <r,^m^jk^m'f iz-f 
h^^ifh-yfz. 

[0057]iai7 (a)St/(b) [Z^.Lfzm^^W. 
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10 6 aiiXX/ 10 6b ^Biftzm^Bm^mcT)^^^ 

3 6 0 nm (?SH^a^£7)/¥$4 . S/zm, ne = l. 5 
5, no=l. 4 7) t^i^LT. ^i3K^4:f[6]cO'J^r- 
i/^y (dpX (nx- (ny + nz) /2) A^-M^'S 
fiVffl7Tilg 1 0 6 a .7i.y' 10 6b -rffll.^fci§-^"^0il-ri^:-ii; 

miztiif^,]mm^^ymstimff'n2:mis ( a ) {-.t.-i-.. 

. fji'itj-:£K50 n z so ij ^ r — a >- ( d p ;■, 

( n X + a y ) / 2 - n z ) {i: 2 5 0 n nUC[4l?ei; L 
mis (a) ft^^Offitt^ii:, fl3t»E6t4 5° 

18(a) comn eti^G 0 ' iizi5{fhm.w¥<r>m^ >j ^ 

C0058]|118 (a) ^"^h^-^^diz^ im^W. 
1 0 6 aSLK- 1 0 6 b SrlSft^t^ ( 0 n m ) if |l:7t 
fit 4 5 ' i/jiintcfci^T^I^S-giJ-r ( f;^^^^ <^|, ) 
k. 3iii¥*^'_h#L (3t;Six;^)^"^^L) 
^t'ii'i.^C immm 10 6a (at/'/Xti: 106b) 
a-fSit , 'CCO ij y-'—i^ a >' ( d p X ( n x - ( n y + 
n z ) / 2 ) ^mtmimzmi^-t^ ZtlZj:-oX. HI 
8(b) (~iJ^L7tJ;3(c, Sii^&Mii-'$^tl>^fc*^'T- 
^ S . mi,Z . (iifflm^c^ U 7^- >- a 3 6 n m 

(mihmcryJfT-'^a ycT)!/ 10) '-$^?2 5 2 nm 
( m^BMcT) 0 ^'f-i^ 3 7/ 1 0 ) cOKfflt::^) ^ 
3i3iS^{±fc*3 J;-e0 . 0 3 2rT[Il.l>i7)T\ ^^A^^O 

[00 59] ±mco2mm'^&msM i o 4 a 1 1 o 4 

hRV^l 06a> 1 06b{j:, Hi 9 (a) IZ^LtiM 
{c. ffl^^-^i?-ti-rfflv>Tt)J;v\ 1119 (a) {ZTikLt: 

m 9 ( b) ( c) 

mmiM^j:minmm:f7ii^^-t^2miiiLmmui lo 
siRx//xi 1 0 b^•ffll,^ri;|BI«^:^Iff:ftttgg^^#l. 
i i: i}-X'^ fz . 2 ^(o-mmmmmzKtx i t$co 2 
mit{iM^Ui:m^^6ztizx-r>x. mmr^^xmi 

[0060] ±.m<nmmmxM. mrnmp]'^- Y<^m 
¥Bm^m^^fzm^z-:>\^xwtm LtztK ^mm±ztif,zm 

h-fy\^^WM't-V (TN^:-K^STN^-H#) t,Z 

ii\^xhnm^j:%^t)mhfi^. ttz. ±iicommmm 
i,zt5\,-^xii. jSj^mcot^ f ^ 7'v b y ^xmm^a^^ 
mm^m^z^^B^iim uzt<. ^wM^iztuzm hti 

miziK<mmx'^^. 

[006 1] 



irsShmzm.ixtz^mm'^. -m.m^'^^-th. ttz.:^ 
^m(r)m¥am9^?Mmi , Wk<r>mB.-f)m{zy"a^x ^ m 

1\\\t"-.>Z. t'-^<W}^X^ l,cr)X\ •J-i^).h.aL/l:';'. 
[006 2: [-K'^Oiii^Ws^:: ^ . :iy^::.-r. 

V- l',7 u-'r •7 't-vitL4i'j-t>-^ 3 > C ;;';-^;^ -;-.?- 
[|2lffiC7)^#^|RHJ] 

[ an *^Bj3(c J; s ?Sb1.^.t^smo 1 tmmmtm 
m^m^mz7f:.-tmx'hh. ( a ) \m&^mw\fm.. 

[ H 2 ] 3|s:^9fjC i S ?ffiB^B^*g^ tfflV > f> ^ ^ r r 

[03 ] mmmm 1 co?i^B^*^Mtc4'ii!iimE^Ensa 
L7t:ttsi-c-\ 1 immm^\M.^-^)i-Txmycmimm 

[ii4 ] -^mmm^amTmrnzm^^htih^mmMcry 

[115 ] :^%m<r)m.^Bm7r^mm.i,zmv^cb3xh%mmMc:> 
mcom^^-fimmx'hh^ 

1 7'v b y 1 %m'<znm-thmM(r>±Mmx' 

imi\ [i6£7)vii-vir igt?'a^-o;tTi?f-i' 7--7hy 
^xmm.mmmxhh. 

[08 ] MSiff^.® 2 cOs^Bli^^KSStccfraSlillffi^EnJa 

[09] ^wmm^Bm^mmt^zm \-^i^tih m.nwm<^ 
m(r>m^^^±Mmx'hh. 
[010] ^%m<r>m.^nm'^^m.i.zmuhixh^mm& 

mi^<r>mi'tfT^r . im.mmm^m^-^ivTX'm^ 
mummm:^fr-ofz^^^^<tmx'h^. 
[012] ia^^A»^>^^ett§§®$-^--ri,Ti?f-'f r 

■7 b y :7 XS^<7)±ffi0TS) s « ( a ) tiy- MeM± 

[013] ■mmm3<nmi'Bm^^m.>,z^Wimm]±^^ . 
mLfzmB.x\ 1 %mmmt:u-is.-^>i-TX'm%^mm 
wmi:'-n'>fzm^^^-tmx'hh . 

[014] ^jmil4c0^ga^Ba^^gi::4'raP«i±2:En 

jpL^c««T\ 1 immm^m.-s.-^)v-Txm±^mM. 
mm^'fr-otzm^^iv^-tmx'^h , 
[015] mtmm'5<n^m^Bm^mm.<nmwi.^w^mz 
^■tmmmxhh. 
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mi 6] ( a ) (i. mmmm5(7)iiLn^m. io4^r 
■10 4b ^^'t^^m^B^^^mm<^mm^.^^miznifh 

mi 7] mmmm5(r)mcomihm^.mm(^mf&i:m^ 
^tz^^-tmmmvihh. 

mis] i^i. mmwm5cr)iiLmmmi 0 6 aR 
10 6b i:^-thm^B^^^^mcomm^^^itmiz^oifh 

a) comnotH>o' izhi^fhmmmtimmMco^j 
mi 9] m:mmm5(omcr)m^Bm^.mmcomf&^m^ 

0. 8 0 T::^'r^7''7hV^xmm, 

1.31 mm 
2 mmm 
4 mmmm 



24a 
24 b 

2 6. 3 6 R\h]m 

3 0 >r^|^^M (^^-:7^';U^S|^) 
32 p^y-y ^ ;i.:$^m 

3 4 Mf^mffi 

4 0 m^BS 

4 0a ?i$B^g^^^ 

5 0. 50 a. 50b. 50c 
60. 60a. 60b. 60c 



7 0 TFT 

7 2 y-hm^, 
7 4 v-xmm 
7 6 mm^&i^m 

9 4 

1 0 0 ^^^Bm^^mw 



-^yimmm 



lOOa. 100b, 

immm 



lOOc. lOOd. lOOe 



imi ] 
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2Aa 
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